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 receptors at a microscopic level in vivo. In this regard,
























 puffs is determined by





might expect agonist affinity, which reflects in part the ligand dis-
sociation rate from the receptor, to influence the duration of

































15:66–76), whereas AdA is the most potent agonist yet identified,































































































M, respectively) 1 h before recording







 puffs evoked by intracellular ionophoresis of





















































110 events). Maximally effective concentrations of AdA


























 puffs triggered by AdA

















23 events): opposite to the prediction that the du-
ration of elementary events may lengthen with agonist affinity.






 puffs cannot be deter-
mined by agonist dissociation alone, but rather other regulatory










receptor. (Supported by NIH grant GM 48071 and a Wellcome
Trust Prize Fellowship to J. Marchant.)
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cium signaling: local, within the secretory pole, and global. We
used high temporal resolution calcium imaging methods, cou-














Furthermore, we used three-dimensional imaging and EGTA
buffering to examine the cellular location of the discrete events
that underlie the “hot spots” of calcium release.









 thresholds and calcium release kinetics, in all regions of the
acinar cell. However, the probability of observing hot spots was
much less in the basal pole than in the secretory pole. Within the
secretory pole, the apparent density of hot spots and the speed of
calcium release was too great to allow us to resolve discrete
events. We therefore turned to techniques of high speed three-di-
mensional calcium imaging coupled with the use of EGTA to




M) slowed the rising
phase and the spread of the global calcium response to global re-




. In the three-dimensional images, the pres-
ence of EGTA revealed evidence for a matrix of clustered, dis-
crete, calcium release events.





calcium release is a fundamental parameter in defining the cellu-




 concentrations, the calcium signal
is restricted to the regions containing a high density of calcium




 concentrations, the calcium signal
can spread across the cell, travelling in a saltatory manner from
release site to release site.
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-evoked calcium responses are proposed to result from the
summation of discrete release events, but how these relate to
downstream cell functions is still unclear. Pancreatic acinar cells
show a local calcium signal that regulates fluid secretion and exo-
cytosis and is thought to represent the coordinated activity of a













. 15:999) Our hypothesis is
that calcium acts to coordinate this hot spot activity by a process of




 receptor. We there-
fore predict that EGTA, a slow calcium buffer, would act to limit
calcium diffusion and give rise to asynchronous and autonomous





current as a high temporal resolution (2 kHz) monitor of the re-









M EGTA), the majority (92%) of spikes had a monotonic rising





M, we observed a dose-dependent increase in the occur-
rence of discrete steps in the rising phase of the spikes (from 25
to 61%) and also the appearance of smaller amplitude spikes.
Control experiments indicated that the EGTA effects were due to
a primary action on the mechanisms of calcium release rather





We conclude that EGTA is acting to reduce the coordination
between adjacent hot spots of calcium release that then release
calcium in an autonomous manner and give rise to discrete steps




 current records. High speed, 3-D
imaging experiments confirmed that EGTA acts to restrict the
spread of the hot spots that, under high buffer conditions, be-
come recognizable as discrete units. (Supported by the Medical
Research Council, The Wellcome Trust, NSF.)
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